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Executive Summary
Effective programs that avert new HIV infections among sex workers and their partners, and hence
the general population, are critical components of national HIV prevention strategies. Prevention
efforts have frequently relied on interventions that reach members of these vulnerable groups as
individuals, such as condom promotion and STI management. Now, many researchers and program
implementers are increasingly turning to “environmental-structural” interventions that address the
physical, social, and political contexts in which individual behavior takes place.
Two environmental-structural approaches have recently been shown to increase rates of condom
use and decrease STI prevalence among female sex workers. One focuses on community
development and mobilization to build a collective commitment to prevention, such as the
Sonagachi Project in Calcutta, India (Jana 1998). The second involves government-sponsored
initiatives, including the “100 Percent Condom Program” in Thailand, that utilize a government
policy mandating condom use in brothels (Rojanapithayakorn 1996).
A recent Horizons study conducted jointly with two Dominican NGOs—Centro de Orientación e
Investigación Integral (COIN) and Centro de Promoción e Solidaridad Humana (CEPROSH)—and
the National Program for the Control of STDs and AIDS (DIGECITSS) assessed the impact of two
environmental-structural models in reducing HIV-related risk among female sex workers in the
Dominican Republic and compared their cost-effectiveness. The models, built on years of
experience gained from sex worker peer education programs, drew from the strengths of both
community solidarity and government policy initiatives and engaged community members in both
program and policy development.

Description of the Intervention
The models, developed after extensive formative research and consultation with sex worker peer
leaders, were implemented in 68 sex establishments in two Dominican cities. In Santo Domingo,
the nation’s capital, a community-based solidarity approach to 100 percent condom use was
implemented, while in Puerto Plata, a smaller coastal city in the north where tourism is prevalent,
solidarity was combined with government policy and regulation.
Solidarity-building activities included workshops and meetings with sex workers, sex
establishment owners and managers, and other employees, such as doormen and deejays, to
strengthen collective commitment to HIV/STI prevention, particularly in supporting sex workers to
use condoms with partners. These gatherings also focused on exploring issues of trust and intimacy
in condom use negotiation between sex workers and regular paying and non-paying partners.
To enhance a collective commitment to prevention, each sex establishment owner was encouraged
to ensure that 100 percent condom use posters and other awareness-raising materials, as well as
glass bowls filled with condoms, were in place within each establishment. Other cues to support
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condom use included deejay messages about safer sex, information booths at establishment
entrances, and participatory theater with male clients.
In Puerto Plata, the same model was used but included a government-sponsored policy that
required condom use between sex workers and all clients. Owners were told that they, not the sex
workers, were responsible for ensuring compliance with the policy and with program activities. For
those not in compliance, government officials imposed a graduated series of warnings, fines, and
other sanctions, including closure of the establishment.

Methods
Researchers used a pre-/post-test evaluation design to assess the two, year-long programs conducted in 34 sex establishments in each city. Structured surveys and non-routine STI testing were
conducted among a random, cross-sectional sample of approximately 200 female sex workers, age
18 years and older, from the study establishments. Women were recruited at government health
clinics in each city and data were collected at baseline and at the end of the 12-month intervention
period.
In both cities, the median age of female sex workers who participated in the baseline was 25 years;
the median number of years of schooling completed was seven. More than 75 percent were single,
and nearly two-thirds had a regular partner. The median number of reported encounters with paying
clients in the last week was two in Puerto Plata (range: 0-32) and one in Santo Domingo (range: 030).
Government health inspectors accompanied by NGO staff visited sex establishments in both cities
on a monthly basis to assess compliance with five key elements: the presence of 100 percent
condom use posters, availability of at least 100 condoms on site, visibility and accessibility of
condoms for clients and sex workers, attendance of all of the establishment’s sex workers at
monthly STI check-ups, and a lack of a positive STI diagnosis among sex workers based at the
establishment.
Participant observations were also conducted pre- and post-intervention among a random sample of
64 sex workers in each city, by male NGO staff members posing as clients. Following a strict
research protocol, each NGO staffer selected a sex worker, talked with her at a table in the
establishment, then asked if she would be willing to have sex without a condom, presenting up to
four reasons, developed during formative research, why he did not want to use one.
The study was approved by the ethical review boards of the Population Council and Johns Hopkins
University. DIGECITTS also reviewed the study for technical and ethical merit.
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Key Findings
Consistent condom use (CCU) rose significantly in each city, albeit with different types of
clients. CCU with new clients in the last month increased significantly among sex workers in Santo
Domingo, from 75 to 94 percent (p < .001). In Puerto Plata, where CCU with new clients was
already high at 96 percent, the rate increased to 99 percent. Only in Puerto Plata did CCU rise
significantly for regular paying and non-paying partners, from 13 to 29 percent (p = .001); in Santo
Domingo, CCU with regular partners rose only slightly, from 15 to 18 percent. These figures are
particularly important given the much lower levels of pre-intervention condom use documented
with regular paying and non-paying customers, com-pared to condom use with new clients.
Addition-ally, the study found that the majority of sex acts in the last month among all respondents
occurred with regular paying partners, making the increase in Puerto Plata particularly important.
Sex workers’ ability to reject unsafe sex rose significantly only in Puerto Plata. Results from
the participant observations showed that the percent of sex workers who rejected having sex
without a condom after hearing all four reasons increased significantly from 50 to 79 percent (p <
.001). In Santo Domingo, rejection of unsafe sex also increased from 64 to 72 percent, but the
difference was not statistically significant.
Rates of STIs decreased almost 40 percent from pre- to post-intervention. As shown in Figure
1, there were significant decreases in both cities in the proportion of women testing positive for one
or more of three STIs (gonorrhea, trichomoniasis, and/or chlamydia), with slightly stronger
declines documented in Puerto Plata (p = .003), compared to Santo Domingo (p = .014). These
overall reductions were due largely to decreases in specific STIs: in Santo Domingo, the prevalence
of chlamydia decreased significantly from 16 to 9 percent (p = .029), while in Puerto Plata, the
prevalence of trichomoniasis decreased significantly from 10 to 4 percent (p = .024).
CCU among sex workers was associated with higher levels of exposure to the intervention
and compliance with the intervention by their establishment. In multivariate analyses, the
research team found that the odds of consistent condom use among sex workers with all their
sexual partners in the last month was 1.84 (CI 1.07-3.17) times greater among those with higher
levels of reported exposure to the intervention. CCU was also 2.33 (CI 1.01-5.39) times greater
among sex workers from sex establishments with the highest level of observed compliance to key
intervention elements.
Sex establishments participating in the intervention in Puerto Plata showed a significant
increase in observed compliance with intervention elements. Although reported exposure to the
intervention increased significantly among sex workers in both cities, levels of observed
compliance with the five key intervention elements increased significantly, from an average of 2.6
at month one to 4.7 at month twelve (p < .001), only at establishments in Puerto Plata, where a
government policy mandating condom use and a graduated sanction system for non-compliance
were implemented.
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The Puerto Plata model, which includes government regulation, is more cost-effective than
the Santo Domingo model. A cost analysis done by the researchers shows that while the cost to
implement the two models is comparable, the combined intervention model that includes
government regulation and oversight is approximately two and a half times more cost-effective.
The cost per HIV infection averted in Puerto Plata, at $9,843, is substantially less than in Santo
Domingo, at $25,574. When converted, the cost per disability adjusted life years (DALY) saved is
$414 in Puerto Plata, compared to $1,075 in Santo Domingo.

Conclusions
In both cities there were improvements from pre-to post-intervention in the study’s key outcome
variables: consistent condom use, rejection of unsafe sex, and STI prevalence. Yet the type and
level of these changes varied by intervention approach. The Puerto Plata model, which included a
government policy and enforcement component, appears to have been more successful in bringing
about significant increases in CCU with regular partners. Similarly, the ability of sex workers to
reject unsafe sex rose significantly only in Puerto Plata.
The triangulation of findings shows that while both models had a positive impact on reducing
vulnerability to HIV, the impact of the intervention appears to have been broader in Puerto Plata.
Cost-effectiveness data also show that the Puerto Plata model is much more cost-effective than the
Santo Domingo model. These gains in Puerto Plata are likely linked to the ability of that city’s
combined model—community solidarity plus government policy and enforcement—to achieve
higher levels of compliance with key intervention elements compared to Santo Domingo.
While there are some limitations to the study (e.g., pre/post design, only one model implemented
per city), triangulation of data from different sources highlights that the combined solidarity- and
policy-based model is a feasible, acceptable, and effective intervention package for the Dominican
Republic. With funding from the Global Fund, the World Bank, and USAID, the implementing
NGOs in coordination with the Dominican government are currently scaling up the combined
model in areas of the country where commercial sex is prevalent.
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Introduction
Because of multiple sexual partners, female sex workers, especially those from disadvantaged
socioeconomic settings, are particularly vulnerable to HIV infection and other sexually transmitted
infections (STIs) (Gysels et al. 2002; Ghys et al. 2001; Kalipeni 2000; Campbell 2000; Gray et al.
1997; Aklilu et al. 2001). Epidemiological studies from many countries have documented
significantly higher rates of HIV infection among female sex workers, compared to other
population groups within the same geographic area and cultural context (Asamoah-Adu et al. 2001;
Quan et al. 2000; Mehendale et al. 1995).
For example, according to a recent Demographic Health Survey within which oral HIV testing was
conducted with 15- to 49-year-old males and females across the Dominican Republic, HIV
prevalence in the general population is estimated at 1.0 percent (CESDEM 2003). However,
national HIV prevalence among female sex workers is approximately 7 percent, with infection
rates reaching as high as 12 percent in some regions of the country (SESPAS 2000). Although the
Dominican Republic is a relatively small country of approximately 8.4 million people, the number
of female sex workers has been conservatively estimated at 60,000 to 100,000, indicating that a
substantial number of women are at increased risk for HIV infection because of multiple sex
partners (AIDSCAP 1993; COIN 2000).
Sex workers are thus an important target group for HIV prevention programs, which aim to
safeguard their health and also avert thousands of potential new infections among the general
population. Such programs have frequently relied upon individual-level interventions, such as peer
education, condom promotion and distribution, and STI management. Several programs in
developing country settings have demonstrated increased rates of condom use or reductions in STIs
among female sex workers using one or more of these approaches (Laga et al. 1994; Bhave et al.
1995; Ngugi et al. 1996; Ford et al. 1996).
But new perspectives and approaches are informing sex work program design. Over time, a
consensus has emerged in public health that changing high-risk behavior and reducing HIV
vulnerability does not occur in a vacuum but rather is the product of many individual, relational,
sociocultural, environmental-structural, and technological processes and forces (Sweat and Denison
1995; Tawil et al. 1995; O’Reilly and Piot 1996; Aggleton 1997; Merson et al. 2000; Parker et al.
2000; Auerbach and Coates 2000; Waldo and Coates 2000). In response, HIV prevention programs
are increasingly focusing attention on “environmental-structural” sex work interventions that seek
to address these broader contexts (Sweat and Denison 1995; Sumartojo 2000). Additional
prevention strategies have in turn been developed (UNAIDS 2002; Moreno and Kerrigan 2000),
including capacity building, skills development, and community mobilization of female sex
workers (Jana et al. 1998; Campbell et al. 2001; Evans 1999; Busza and Schunter 2001); increased
involvement of key stakeholders, such as sex establishment owners and managers (Visrutaratna et
al. 1995; Sakondhavat et al. 1997; Morisky et al. 1998; Morisky et al. 2002); and educational
activities with male clients (Leonard et al. 2000).
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Thai 100 Percent Condom Program
Such efforts gained considerable attention as a result of the government-sponsored Thai 100
Percent Condom Program, which required that condoms be used in all brothel-based sex acts
(Rojanapithayakorn and Hanenberg 1996). The program also included free access to condoms in
sex establishments, monthly screening and management of STIs among female sex workers, and a
national media campaign directed at male clients of sex workers. Sex establishment owners not
complying with the policy were subject to such sanctions as fines and closings.
Evaluation data from the Thai government demonstrate significant increases in reported condom
use among female sex workers and their clients and significant decreases in the rates of STIs
among men who frequented participating sex establishments during the period 1989 to 1993
(Hanenberg et al. 1994). Subsequent research has confirmed a decline in HIV incidence among
Thai military recruits who reported visiting sex establishments and who received targeted
educational activities (Mason et al. 1995; Nelson et al. 1996; Celentano et al. 1998; Nelson et al.
2002).
Recent discourse in the literature has raised concerns about the level of community participation in
the Thai 100 Percent Condom Program as well as its transferability to other settings (Kilmarx et al.
1998; Evans 1999; Parker et al. 2000). Although several programs and countries have sought to
adopt a regulatory approach similar to the Thai program to prevent HIV/STIs among female sex
workers and their partners (UNAIDS 2002) efforts to increase community participation in program
development and implementation have been more limited.

Adapting the Thai Program to the DR
For many years, two Dominican NGOs, Centro de Orientación e Investigación Integral (COIN) and
Centro de Promoción y Solidaridad Humana (CEPROSH) had implemented peer education,
condom distribution, improved STI management, and community mobilization and empowerment
strategies to prevent HIV/STIs among sex workers and their clients. Using these approaches,
consistent condom use with new clients rose significantly in intervention areas in both cities over
the last decade.
However, rates of consistent condom use with regular paying and non-paying partners have
remained relatively stable and significantly lower than with new clients (Rosario et al. 1994;
CESDEM 1996; CESDEM 1999). Qualitative research conducted in Santo Domingo reveals that
many sex workers reported that their regular paying and non-paying partnerships place them at
increased risk for HIV/STIs because they are less likely to use condoms with partners of trust
(parejas de confianza) (Kerrigan et al. 2001). This finding suggests that female sex workers may
need greater support and motivation to negotiate condom use in these relationships than prior
intervention approaches have provided.
In the mid-1990s, COIN and CEPROSH began to explore the adaptation of the Thai program to the
Dominican context, including a greater emphasis on community mobilization. Formative
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ethnographic research conducted in Santo Domingo with sex workers and their partners, sex
establishment owners and managers, and government officials documented significant support for
government policies and support systems to promote and monitor the use of condoms in sex
establishments (Kerrigan et al. 2001). This formative study also revealed ways in which sex
workers, owners, managers, and other establishment employees assist and support sex workers in
condom negotations with clients and that several sex establishments had already developed their
own institutional condom use policies (Kerrigan et al. 2001). These findings confirmed the need to
go beyond the original Thai model of government-sponsored policies and activities to include more
participatory and community-based strategies to create an environment that fosters condom use in
sex establishments.
Then, in collaboration with the Dominican government, Johns Hopkins University, and the
Horizons Program, the two NGOs developed and tested two approaches to promote 100 percent
condom use in sex establishments: (1) a community-based solidarity model and (2) a communitybased solidarity model plus government policy and regulation. The resulting research examined the
impact of these two approaches on HIV-related risk among female sex workers.
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Methods
Research Setting
Commercial sex or the act of exchanging sex for money is not illegal in the Dominican Republic,
as long as the sex worker is not under the age of 18. Since there is no law explicitly prohibiting
commercial sex in the Dominican Republic, neither sex workers nor their clients are generally
prosecuted by law enforcement officials. However, discrimination and harassment of sex workers,
especially those based on the street, has been documented in the past.
Female sex workers and their clients are found throughout the country and are particularly
prevalent in such urban areas as Santo Domingo and in such tourist areas as Puerto Plata. An
estimated 80 percent of women work out of sex or entertainment establishments, including
brothels, bars, discos, and cabarets (Pareja and Rosario 1992), while the remainder are based
outside on the street, in parks, or in other areas.
There are two general types of sex establishments in the Dominican Republic: direct and indirect.
Direct sex establishments are older and more traditional, such as a brothel or casa de cita. Men
typically come to a brothel explicitly in search of a woman with whom to have sex. There are
always beds on the premises, although sex may also occur outside the establishment in a motel. In
direct establishments, the women’s’ only source of income is typically what they earn from having
sex with clients. Currently, brothels make up a small percentage of the establishment-based sex
industry in the Dominican Republic. For example, in Santo Domingo only about 10 percent of all
sex establishments are brothels (COIN 1998). Brothels are typically more expensive and exclusive
than other types of sex establishments and are usually frequented by men of higher socioeconomic
status.
Indirect sex establishments are the most common type of sex establishment in the country; in Santo
Domingo, 90 percent of all sex establishments are indirect (COIN 1998). What distinguishes them
from direct establishments is that they employ women to provide a service other than sex, such as
waitressing or dancing (Kerrigan et al. 2001). Examples of indirect establishments include bars,
discos, and nude dancing clubs. Indirect establishments do not often have beds and seldom have
sex workers living on the premises. Sex with clients usually takes place in motels close to the
establishment.
In the case of both direct and indirect sex establishments, a set fee (salida) is paid by the client to
the establishment owner to have sex with a woman who works there. The woman then negotiates
her own price with the client and keeps this money for herself. Other more informal entertainment
establishments also exist, where salidas are not paid to the house but where women leave with men
to have sex. However, the focus of the current intervention study was on establishments where
salidas are paid to the house.
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Study Design
A pre-test/post-test evaluation design was used to evaluate the impact of two models to promote
100 percent condom use implemented over the course of one year in 34 female sex establishments
in Santo Domingo and Puerto Plata. The pre-post evaluation design was supported by crosssectional data collected on a monthly basis from each participating sex establishment on its level of
compliance with intervention activities. The two cities selected to participate in the study were
chosen based on a number of criteria:
• The commitment of policymakers to support the intervention trial.
• The technical expertise of the NGOs to carry out intervention activities.
• The existence of a large number of sex establishments.
• The availability of a viable public STI management and monitoring system.
Within each city, the researchers purposively selected geographic areas where commercial sex was
most prevalent, as determined by census data collected by the NGOs, to implement intervention
activities. Selection criteria for participating sex establishments included having more than five
women working on the premises and being a place where a salida or fee is paid by the client to the
establishment. These criteria allowed for the inclusion of both direct and indirect sex
establishments. All sex establishments that met the site selection criteria within the established
geographic areas were invited to participate, and all agreed.

The Intervention
The two models that promote 100 percent condom use were developed after extensive qualitative
and quantitative research, and in consultation with sex worker peer leaders and members of the
local sex worker organization, MODEMU. The model implemented in Santo Domingo involved a
community-based approach that focused on building solidarity among sex workers, sex
establishment owners, and other members of the sex work community, while the model
implemented in Puerto Plata combined this approach with a regional government policy requiring
condom use in all participating sex establishments. Both models were standardized in the two cities
for the intervention trial.
Both models take into account environmental-structural theory, which posits that individual
behavior change is facilitated or constrained by the physical, social, and political environment in
which the realm of choice is defined and decisions are made (Sweat and Denison 1995). In the case
of HIV prevention, sex workers are often the lone actors responsible and accountable for risk
reduction without regard to gender- and class-based power imbalances between them, their clients,
and establishment owners and managers. Interventions based on environmental-structural theory
seek to create an environment in which not only sex workers but all members of the female sex
industry are mutually responsible for preventing HIV/STIs.
Both NGOs and government agencies implemented the intervention activities. COIN in Santo
Domingo and CEPROSH in Puerto Plata led the research and solidarity-building and educational
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efforts in each city, in collaboration with MODEMU. The National AIDS Control Program,
Dirección General para el Control de las Infecciones de Transmision Sexual y SIDA (DIGECITSS)
and the Regional Health Department of Puerto Plata played key roles in developing and
implementing the 100 percent condom policy implemented in Puerto Plata. The Instituto
Dermatológico y Cirugia de la Piel and several other public STI clinics conducted periodic STI
screening and biomedical analysis as part of evaluation activities. Both the national and local
branches of the Dominican Department of Environmental Health assisted in the evaluation of the
project. International donors, universities, and agencies, such as the Horizons Program, the Johns
Hopkins Bloomberg School of Public Health, the AcciónSIDA Project of the Academy for
Educational Development, USAID/Washington, and USAID/Dominican Republic, provided
financial and technical support for the intervention and the research.
The following sections describe the key intervention activities that were implemented in both
cities.

Building solidarity and collective commitment
The project team undertook a variety of activities to build solidarity among female sex workers,
sex establishment owners/managers, and other establishment employees, and to develop a
collective commitment to 100 percent condom use by sex workers and their clients. These efforts
included participatory workshops that highlighted the role of each individual in helping and
supporting female sex workers to negotiate condom use
with their sexual partners. These workshops were held
with each of the three key groups and included
participants from different sex establishments. In total,
four quarterly workshops were conducted with each
group during the course of the one-year intervention
period.
All workshop participants were asked to sign a social
contract pledging their commitment to promote health
and wellbeing within the establishment. Group-specific
educational materials were developed to reinforce the
idea of collective commitment and highlight the rights
and responsibilities of each group in helping to protect
each other’s health and wellbeing.
An additional focus of the workshops was the role of
trust and intimacy among sex workers and regular
paying and non-paying partners and its effect on
condom use and HIV risk. Formative research revealed
that a continuum of sexual partner types exist for many
female sex workers, rather than a strict dichotomy of
client as opposed to non-paying boyfriend or husband
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(Kerrigan et al. 2001). During the workshops, interactive games helped the women describe and
define the different types of relationships they had with their sexual partners and together identify
the HIV/STI risks for each kind of relationship. As a group, the women brainstormed how they
could be more critical and objective in establishing relationships of trust and participated in role
plays to develop communication and negotiation techniques they could use to ensure safer sex with
different partner types. Specific educational messages and materials were developed for these
purposes.
The final workshop encouraged participants to discuss
their experiences with intervention activities and to
provide feedback. Monthly meetings were also held in
each establishment to assess progress and discuss ways
to overcome barriers to achieving the principles of
collective commitment to condom use. Both the
quarterly workshops and monthly meetings were
facilitated by a combination of NGO staff members and
sex worker peer educators.
As new sex workers entered participating establishments
during the intervention period, they were invited to come
to the next workshop, provided with an overview of the
key concepts that they had missed in prior sessions,
asked to sign the collective commitment contract, and
given educational materials and additional support, as
needed.

Facilitating environmental cues to action
In both cities, environmental cues promoted consistent condom use among sex workers and their
clients. Each sex establishment owner was encouraged to display posters and stickers promoting
100 percent condom use and to place glass bowls filled with condoms in visible locations
throughout the establishment; these materials were supplied free of charge by the project. All
establishments were responsible for ensuring access to high-quality condoms and maintaining a
stock of at least a hundred condoms on the premises at all times. To support this process, the
project sold condoms at a discount rate to establishment owners. In turn, establishment owners
were encouraged to provide sex workers with at least two condoms, free of charge, as they left the
establishment on a date. Many establishments sought to recoup the cost of providing these
condoms free of charge to the sex worker by slightly increasing the salida or fee the client paid to
the establishment to go on a date with a sex worker.
Other environmental cues included disc jockeys playing brief messages about the importance of
condoms and safer sex on certain evenings. On these same nights, the disc jockey messages were
reinforced by condom information booths at establishment entrances, as well as participatory
theater and educational materials targeted to the male clients of female sex workers. NGO staff and
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sex worker peer educators worked with the disk jockeys to develop the messages, staffed the
information booths, participated in the theater presentations, and distributed the educational
materials.

Promoting respectful clinical services for sex workers
Prior to the intervention, the Dominican government required female sex workers to attend
monthly STI checks in government clinics. Government health inspectors were responsible for
ensuring that all sex workers attended these screenings by checking that all women working in
entertainment establishments had an updated STI screening card. These monthly medical checkups were generally provided free, although sometimes a small fee ($2.50) was charged for a lost
card. This system was not implemented in a standardized fashion, however, due to a lack of
government resources, organization, and supervision.
The intervention sought to improve the system by first conducting a needs assessment of the public
health clinics serving female sex workers and by interviewing government health inspectors. NGO
staff then provided training to both public health clinicians and government health inspectors on
HIV/AIDS, data collection and monitoring, human rights of sex workers, and ethical standards and
procedures related to confidentiality. The project also helped government health workers
successfully lobby national governmental agencies to acquire much-needed equipment, personnel,
and medicines for management of STIs. Additionally, several sex worker peer educators from the
project were, for the first time, given private offices in government clinics in order to provide
counseling as part of STI management and voluntary HIV testing. They also helped government
health inspectors remind establishment owners or managers and sex workers of the date and time of
the sex workers’ next STI check-up.

Monitoring and encouraging compliance
At the beginning of the project, the regional health department of Puerto Plata and the
implementing NGO, CEPROSH, announced the 100 percent condom use policy at an event
attended by the owners of the 34 participating sex establishments. Owners were told that they, not
the sex workers, would be responsible for ensuring that the establishment complied with the 100
percent condom use policy and program activities. NGO staff and government officials in Puerto
Plata met with participating sex establishment owners on a quarterly basis to encourage continued
collaboration and discuss barriers to compliance.
In both Puerto Plata and Santo Domingo, government health inspectors accompanied by NGO staff
visited sex establishments on a monthly basis to document and notify owners about their
establishment’s level of compliance with five key elements:
• The presence of posters promoting 100 percent condom use.
• Availability of at least 100 condoms.
• Condoms easily visible and accessible.
• Attendance of all establishment sex workers at monthly STI check-ups.
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•

A lack of a positive STI diagnosis among sex workers working at the establishment. No
individual STI results were ever shared with establishment owners. They were simply informed
if their establishment was in compliance, which meant having no positive STI diagnoses
among women working at the establishment that month.

The purpose of these monthly monitoring visits was to ensure continuous feedback and support to
each participating sex establishment. At the end of each month, sex establishments in both cities
that were not in compliance with the five elements received intensified educational efforts to boost
compliance. In addition to increased educational efforts, participating sex establishments in Puerto
Plata that were not in compliance with the five elements were subject to a graduated sanction
system targeted to the establishment owner, including notifications, fines, and closings. In both
cities, certificates were awarded on a quarterly basis to sex establishments that were in compliance
with all five elements.

Data Collection and Ethical Procedures
The intervention research protocol for the study was reviewed and approved by two independent
ethical review boards in the United States: the Population Council in New York and the Johns
Hopkins University in Baltimore, Maryland. Additionally, DIGECITSS, the country’s national
AIDS control program, reviewed and approved the study with regard to both technical and ethical
merit.
The research team collected evaluation data at baseline (September to December 1999) and again at
the end of the 12-month intervention period (November to December 2000). The data included
reported, observed, and clinical data, which were triangulated as part of data analysis to answer the
research questions. A random, cross-sectional sample of approximately 200 female sex workers
from participating establishments in each city completed structured sociobehavioral surveys
administered by trained interviewers from local health NGOs. This sample of sex workers also
underwent nonroutine STI testing before and after the intervention, specifically, urine samples for
gonorrhea and chlamydia and vaginal swabs for trichomoniasis.
Participants were recruited from government health clinics where sex workers attend monthly STI
checks. Every third sex worker seen by clinic physicians as part of routine care was approached
and asked to participate in a private pre-survey screening. Informed consent was conducted with all
women who expressed initial interest and met the study’s selection criteria: 18 years of age or older
and currently working in one of the 34 sex establishments. All potential participants were given
detailed information about the objectives, procedures, and risks and benefits of the study. If they
agreed to participate, they gave written consent to be interviewed and to participate in nonroutine
STI screening. All research participants received approximately US$3 for their time. Study
participation rates were over 95 percent.
All survey interviews were anonymous and STI testing was confidential. Names were recorded
with participant record numbers in a separate location from survey data. All participants were
instructed to come back within one week to receive STI test results and free treatment if they tested
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positive. NGO peer educators confidentially contacted participants who tested positive but did not
come back within one week, and provided them with treatment for their STI.
Participant observation was also conducted pre- and post-intervention among a random sample of
64 sex workers recruited from participating sex establishments in each city. The project team
selected male NGO staff members to pose as male clients and trained them in participant
observation methodology and research ethics. After selecting a woman based on established
criteria, NGO staff followed a strict research protocol: they talked with the woman for
approximately 30 minutes and then asked if she would be willing to have sex without a condom,
using up to four reasons why a condom should not be used (see below for the specific four
reasons). After the sex worker gave her final response, he excused himself from the interaction,
paid the bill for his table, and compensated the sex worker with a tip of approximately US$6 for
her time. All interactions were anonymous and took place within the confines of the sex
establishment. After leaving the establishment, NGO staff documented the interaction in a private
setting. Results were not shared with anyone outside the research team. The local sex worker
organization MODEMU was consulted on and approved the observation methodology as part of
evaluation efforts.
In addition to individual-level data collected pre- and post-intervention, data were also collected on
a monthly basis at each of the participating sex establishments to document compliance with the
five key intervention elements, as described above.

Measures
Condom use behavior was assessed in surveys by participant self-reports of the percent of sex acts
in which they used condoms in the last month with new clients, regular paying and non-paying
partners, and all partners. New clients were defined as people they had sex with only once or twice
in exchange for money. Regular partners were defined as people they had sex with at least three
times or had a relationship of trust with, whether they directly paid for sex or not. Hence, the
regular partner category included both paying and non-paying partners. For new clients and regular
partners, a five-point Likert scale was used to measure the frequency of condom use: always,
almost always, sometimes, almost never, and never. For all partners, participants were asked how
many sexual partners they had sex with in the last month and with how many of them they always
used condoms.
Rejection of unsafe sex was measured by participant observation of female sex workers by NGO
staff posing as male clients. Formative research revealed common excuses men give for not
wanting to use condoms with sex workers. The research team chose four reasons to be used by the
mystery clients: he doesn’t condoms, he is a “serious guy who is married and has kids,” he will
offer 50 percent more money than her asking rate, and he will offer 100 percent more money than
her asking rate. The NGO worker posing as a male client recorded if the sex worker accepted any
of these reasons or if she verbally rejected unsafe sex throughout the encounter.
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Sexually transmitted infections were documented by calculating the prevalence of each of the three
curable STIs assessed by the study among participating female sex workers: gonorrhea, chlamydia,
and trichomoniasis. We then constructed a dichotomized measure of whether participants had any
of these three STIs. Chlamydia and gonorrhea were detected using Ligase chain reaction (LCR)
DNA tests, while the presence of trichomoniasis was established using culture-based tests.
Treatment was provided to all women testing positive for any STI at both pre- and post-test.
Exposure to the intervention: Within the pre-post survey instrument conducted with participating
sex workers in each city, reported exposure to the intervention was measured using an 13-item
scale (Cronbach’s alpha =.80), including female sex workers’ participation in, exposure to, and/or
perceptions of the key intervention components in the last month, including the following items:
• Collective commitment: participated in solidarity-building workshops and receipt of
educational materials, signed a collective commitment contract, experienced support or
encouragement from owners/managers, employees, or sex workers about condom use.
• Environmental cues: viewed posters or condoms in the establishment and had stable access to
condoms in the establishment.
• Policy: heard the establishment owner communicate a clear 100 percent condom use policy
and/or knew of owner-led meeting to reinforce this policy or norm.
• Monitoring: attended monthly STI check-up and/or saw a government health inspector come to
the establishment to check for updated check-up.
The reported exposure scale was then dichotomized at the median point of the scale’s distribution,
into high exposure (positive response 11 items or more) versus low exposure (positive response to
10 items or less).
Compliance with the intervention: An observed measure of the level of compliance with the
intervention was calculated using data from the monthly environmental checks conducted at each
establishment during the 12-month intervention period. Each establishment received a score of 0-5
for each month depending on how many of the five key intervention elements it had complied with
in the last month, including: (1) the presence of 100 percent condom posters in the establishment,
(2) visible condoms in glass bowls or other receptacles within the establishment, (3) stocks of at
least 100 condoms on the establishment premises, (4) attendance of all sex workers at monthly STI
checks, and (5) lack of a positive STI diagnosis among sex workers working at the establishment.
The average or mean level of compliance with all five of these elements over the one-year
intervention period was then calculated per establishment and applied to individuals working
within each sex establishment for the purpose of regression analyses.
Sociodemographic information, such as age in years, number of years of school completed, civil
status (married or in union versus single or divorced), number of dates with clients in the last week,
total number of all sexual partners in last month, and the average fee charged per client date, was
also collected within the context of pre- and post-test surveys with participating sex workers.

15

Data Management and Analysis
Data analysis was conducted with two software packages: SPSS 11.0 © for Windows (univariate
and bivariate) and STATA Intercooled Version 7.0 © (multivariate). Univariate analyses included
frequencies and distributions of all study variables and were conducted with both pre- and postintervention data. Continuous variables were examined for normalcy and categorized based on
distributions at the median. All condom use variables were then dichotomized into consistent
(always or with all partners) vs. inconsistent condom use (less than always or less than all
partners). Bivariate analyses included chi-square tests of association and independent sample ttests. These tests were conducted to assess whether statistically significant differences in HIVrelated risk outcomes, exposure to and compliance with the intervention, and sociodemographic
characteristics existed in comparing the pre- to post-intervention samples.
Bivariate and multivariate logistic regression analysis was conducted on data from sex workers
reporting one or more partners in the last month, using post-intervention data to determine the
unadjusted and adjusted odds of consistent condom use with all partners in the last month per level
of exposure to and compliance with the intervention (controlling for other sociodemographic
factors). Bivariate and multivariate regression analyses were conducted, with both including and
excluding cases with missing information. No statistically significant differences were detected in
the results of these analyses; hence, 42 post-intervention cases containing missing data were
excluded from final regression analysis.
Standard errors from regression analyses were adjusted for the potential “cluster effect”
surrounding reported condom use among women from the same sex establishment. These
adjustments were made using the Huber-White robust correlation coefficient. All variables
included in the final multivariate regression model were tested for collinearity prior to their
inclusion in the model.
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Results
Characteristics of the Sample
The median age of female sex workers participating in the baseline survey was approximately 25
years (Table 1). The percent of women over 25 did not vary significantly across cities (p = .167).
Among women from both cities, the median number of years of schooling completed was 7.0
years. The percent of women who completed more the primary school (> 8 years) was not
significantly different across cities (p = .378). While more than 70 percent of participating women
from both cities reported their official civil status as single, over 65 percent from each city reported
currently having a regular partner. Neither civil status (p = .901), nor having a regular partner (p =
.328) varied significantly across the two cities.
The median number of dates with clients in the last week among sex workers from Santo Domingo
was 1.0 (0-30), compared to 2.0 (0-32) among sex workers from Puerto Plata. The median number
of total sex partners in the last month was 2.0 (0-40) among women from Santo Domingo and 3.0
(0-50) among women from Puerto Plata. The percent of women reporting three or more sexual
partners in the last month varied significantly across cities (p.000), whereas 24.9 percent of women
from Santo Domingo reported having three or more sexual partners in the last month, compared to
49.7 percent in Puerto Plata. The median, average amount of money charged per client date was
US$18 among participants from both cities. However, the percent of women charging more than
$18 per date varied significantly per city (p = .002), with a higher percent of sex workers from
Santo Domingo, 42.9 percent, charging $19 or more per date than women from Puerto Plata, 28.5
percent.
Some sociodemographic characteristics differed significantly from baseline to follow-up (p < .05).
In Santo Domingo, there were more married women in the sample at follow-up than at baseline. In
Puerto Plata, there were more women with lower levels of education, with more than two dates in
the last week, and currently with a regular partner, at follow-up versus baseline. In both cities, there
were more participants with more than three sexual partners in the last month at follow-up
compared to baseline.
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Table 1 Sociodemographic and behavioral characteristics at baseline
Variables

Age in years
18-25
26+
Education in years
0-8
9+
Civil status
Single
Married
Currently has a regular partner
Yes
No
Number of client dates in last week
<2
2+
Total number of sexual partners in the
last month
<3
3+
Average fee charged per client date
$ 0-18
$ 19+

Median/range and frequencies
Santo Domingo
(n = 210)
24.0 (18-40)
60.8
39.2
7.0 (0-13)
69.0
31.0

Puerto Plata
(n = 200)
25.0 (18-51)
54.0
46.0
7.0 (0-12)
73.0
27.0

p-value

.167

.378

.901
72.1
27.9

71.5
28.5
.328

68.6
31.4
1 (0-30)
56.5
43.5
1 (0-40)

64.0
36.0
2 (0-32)
44.7
55.3
2 (0-50)

75.1
24.9
$18 (12-90)
57.1
42.9

50.3
49.7
$18 (12-60)
71.5
28.5

.020

.000

.002

Pre- to Post-intervention Changes in HIV-related Risk
Consistent condom use
Reported consistent condom use (CCU) with new clients in the last month at baseline was 75.3
percent in Santo Domingo, compared to 96.5 percent in Puerto Plata (Table 2). The rate of
consistent condom use with new clients increased among participants at post-intervention
compared to pre- intervention in both cities, to 93.8 percent in Santo Domingo and to 98.6 percent
in Puerto Plata. However, given the already high rates of condom use with new clients in Puerto
Plata at baseline, this change was statistically significant only in Santo Domingo (p = .000).
In the case of regular paying and non-paying partners, the base rates of CCU were similar across
the two cities: 14.6 percent in Santo Domingo vs. 13.0 percent in Puerto Plata. However, the rate of
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consistent condom use with regular partners in the last month increased significantly at post-test in
Puerto Plata only (p = .001), reaching 28.8 percent.

Table 2 Consistent condom use per partner type in the last month, pre- to postintervention
Partner
type

Santo Domingo
Pre

Post

Puero Plata
p-value

%

n

%

n

New
clients

75.3

93

93.8

113

Regular
partners

14.6

144

17.6

165

Pre

Post

p-value

n

%

n

%

n

n

.000

206

96.5

115

98.6

141

.279

256

.476

309

13.0

131

28.8

153

.001

284

The “n”s in Table 2 represent the number of participants that reported having such partners in the last month, who were
then asked about and responded to whether they used condoms consistently with those partners.

Verbal rejection of unsafe sex
Sex workers’ verbal ability to reject unsafe commercial sex increased from pre- to postintervention in both cities. However, statistically significant increases were documented in Puerto
Plata only (Table 3). These increases were found at each of the four levels of social interaction
assessed by the study. The total percent of participating sex workers able to verbally reject unsafe
sex after all four scenarios were presented to them increased almost 30 percentage points, from
50.0 to 79.4 percent (p = .000), from pre- to post-intervention in Puerto Plata. In Santo Domingo,
the verbal ability of sex workers to reject unsafe sex increased from 64.2 to 72.3 percent (p = 316).
Table 3 Verbal rejection of unsafe sex, pre- to post-intervention
Cumulative % rejecting
unsafe sex per level

Santo Domingo

Puerto Plata

Pren = 67

Postn = 65

p-value
n = 132

Pren = 64

Postn = 68

p-value
n = 132

Stated he didn’t like
condoms

76.1

78.5

.748

79.7

94.1

.013

Stated he was “serious guy”

71.6

76.9

.488

64.1

91.2

.000

Offered 50% more money

67.2

73.8

.400

54.7

83.8

.000

Offered 100% more money

64.2

72.3

.316

50.0

79.4

.000
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Sexually transmitted infections
Significant decreases were detected in the prevalence of STIs (gonorrhea, trichomoniasis, and/or
chlaymdia) measured by the study in both cities, with a slightly stronger decline documented in
Puerto Plata (28.8 to 16.3 percent, p = .003), compared to Santo Domingo (25.5 to 15.9 percent,
p = .014). Reductions in distinct STIs appear to be driving the overall reductions in prevalence
across the two cities. In the case of Santo Domingo, the prevalence of chlamydia decreased
significantly from 16.4 to 9.3 percent (p = .029), while in Puerto Plata the prevalence of
trichomoniasis decreased significantly from pre- to post-test, from 9.6 to 3.9 percent (p = .024).
Table 4 Sexually transmitted infections, pre- to post-intervention
Type of STI

Gonorrhea
Trichomoniasis

Santo Domingo
PrePostp-value
n = 220
n = 214
n = 434

Pren = 198

Puerto Plata
Postp-value
n = 204
n = 402

2.3
9.1

1.9
6.1

.768
.236

6.6
9.6

3.9
3.9

.234
.024

Chlamydia

16.4

9.3

.029

14.6

9.8

.138

One or more of three
STIs

25.5

15.9

.014

28.8

16.3

.003

Exposure to and compliance with the intervention
In both cities, reported exposure to the intervention at pre- vs. post-intervention data collection
rounds increased significantly, with average scores on a 13-point exposure scale increasing from
6.6 to 10.21 in Santo Domingo (p = .000) and from 9.5 to 11.72 in Puerto Plata (p = .000).
However, compliance with the intervention revealed a very different story across the two cities.
Figure 1 shows the average level of compliance with the five key environmental elements observed
on a monthly basis over the course of the 12-month intervention period: (1) visible 100 percent
condom posters, (2) visible glass bowl filled with condoms, (3) stock of more than 100 condoms on
the premises, (4) all women attending STI checks, and (5) no women testing positive for STIs.
Based on these data, the average level of observed compliance increased more steadily and
intensely in Puerto Plata than in Santo Domingo. The average level of compliance with these five
intervention elements in participating establishments in Santo Domingo was 3.3 at Month 1, and
ended at almost the same point, 3.0, at Month 12 of the intervention. In establishments in Puerto
Plata, the average level of compliance with the five intervention elements started at 2.6 at Month 1
and rose significantly to 4.7 by Month 12 of the intervention (p = .000).
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Level of compliance with 5 elements

Figure 1 Average level of observed compliance with environmental intervention
elements among participating sex establishments in Santo Domingo (SD)
and Puerto Plata (PP) (n = 68)
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Month of intervention
Note: The five elements include: (1) the presence of 100 percent condom posters in the establishment, (2)
visible condoms in glass bowls or other receptacles within the establishment, (3) stocks of at least 100
condoms on the establishment premises, (4) attendance of all sex workers at monthly STI checks, and (5) lack
of a positive STI diagnosis among sex workers working at the establishment.

Assessing the effects of exposure to and compliance with the intervention on
consistent condom use
Table 5 shows the unadjusted and adjusted odds of consistent condom use with all partners in the
last month based on the level of exposure to and observed compliance with the intervention as well
as other sociodemographic factors that may be associated with CCU among female sex workers
across both cities. Bivariate analysis shows that both reported exposure to, and observed
compliance with, the intervention are significantly associated with increased condom use, whereas
the odds of CCU were 1.99 greater among participating sex workers with higher levels of reported
exposure to the intervention, and 3.76 times greater among sex workers from participating sex
establishments with the highest level of observed compliance to key intervention components.
Reporting more than two dates with clients in the last week was also significantly associated with
increased CCU in bivariate analysis. Variables significantly associated with inconsistent condom
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use with all partners in the last month include being married or in union and having a current
regular partner. Additionally, the city in which sex workers were based was also a significant
predictor of consistent condom use. Women from Puerto Plata, for example, were 2.29 times as
likely to use condoms consistently with all partners in the last month as women from Santo
Domingo in bivariate analyses.
In multivariate analysis, exposure and compliance remain significantly associated with consistent
condom use. Participants with high levels of reported exposure to the intervention were 1.84 times
more likely to use condoms consistently, compared to women with low levels of reported exposure.
Participants working in sex establishments with the highest levels of observed compliance with the
intervention were 2.33 times more likely to use condoms consistently, compared to women with
low levels of reported exposure. Being married and having a current regular partner also remained
significantly associated with inconsistent condom use. City remained a significant predictor of
CCU when controlling for all other variables, with the exception of observed compliance to the
five structural intervention elements. However, when observed compliance was controlled for in
the model, the significant association found between city and CCU was no longer present.
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Table 5 Effects of exposure to and compliance with the intervention on consistent
condom use with all partners in the last month, post-intervention (n = 333)
Variables
Reported exposure
to the intervention
Low
High
Average level of
observed
compliance with the
intervention
0.0-3.0
3.01-3.50
3.51-4.00
>4.00
City
Santo Domingo
Puerto Plata
Age in years
18-25
26+
Education in years
0-8
9+
Civil status
Single/divorced
Married/in union
Currently has
regular partner
No
Yes
Number of client
dates last week
<2
2+
Total number of
partners last month
<3
3+
Average fee
charged per client
date
US$0-18
US$19+

Unadjusted odds ratio

Adjusted odds ratio

OR

95% CI

p-value

OR

95% CI

p-value

1.99

1.28-3.08

.002

1.84

1.07-3.17

.027

2.28
3.71
3.76

1.22-4.30
1.98-6.94
1.95-7.26

.010
.000
.000

1.60
2.43
2.33

.79-3.25
.97-6.15
1.01-5.39

.195
.059
.047

2.29

1.48-3.56

.000

1.45

.68-3.06

.332

.97

.62-1.50

.876

.98

.60-1.60

.936

.91

.56-1.48

.696

.89

.45-1.76

.743

.24

.15-.39

.000

.40

.26-.61

.000

.08

.04-.18

.000

.10

.04-.25

.000

1.68

1.10-2.60

.020

1.22

.63-2.35

.560

1.07

.69-1.65

.761

.68

.32-1.45

.321

1.53

.98-2.40

.064

1.24

.72-2.13

.433
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Other Outcomes of the Intervention
Several additional indicators were assessed by the study to examine the effects of the intervention
on participant’s perception of their environment and to ensure that the intervention did not have
any unintended negative consequences for participating women.
Reported abuse or mistreatment in the last three months by sex establishment owners, male
employees, and male clients towards participating sex workers was assessed. In the case of Puerto
Plata, no significant changes in abuse or mistreatment by members of any of these three groups
were found pre- to post-intervention. In Santo Domingo, one significant positive change was
documented: the reported level of abuse or mistreatment in the last three months on the part of
male clients toward participating sex workers declined from 30.2 to 18.0 percent, pre- to postintervention (p = .015). Participating sex workers were also asked if sex establishment owners had
imposed any type of fine upon them in the last three months. Sex workers are often fined by
owners for being late or for other issues not necessarily related to the intervention. The percent of
sex workers who reported that they’d received a fine for any reason in the last three months did not
change significantly in either city pre- to post-intervention.
The last workshop with each of the three main intended audiences of the intervention (sex workers,
sex establishment owners/managers, and other male establishment employees) provided an
opportunity to discuss participants’ experiences with the intervention. Additionally, open-ended
questions were asked of participating sex workers at post-test about how the intervention may have
positively or negatively affected them and their relationships with establishment owners or
employees, clients, and/or other sexual partners. All three groups reported on positive and/or useful
elements of the intervention. For example, many sex workers reported that the intervention helped
them value and protect themselves and their families. Establishment employees reported that for
the first time they were taken into consideration and given the opportunity to positively contribute
to society. Additionally, all three groups reported an increased sense of awareness of the challenges
of preventing HIV/STIs and documented the importance of working on this issue collectively
rather than in isolation.
The final workshop also provided an opportunity to discuss the sex establishment owners’ attitudes
and reactions to the regional, governmental 100 percent condom policy model and graduated
sanction system in Puerto Plata. During the course of the intervention in Puerto Plata, 113
notifications, 18 fines, and one temporary closing were levied on participating sex establishments
from that city due to noncompliance with the five key intervention elements assessed on a monthly
basis. Sex establishment owners from Puerto Plata generally stated that complying with all five
intervention elements on a monthly basis was challenging. However, most agreed that they much
preferred the transparent policy and regulation system establishment implemented through the 100
percent condom use initiative, which had been developed with their input and the input of other
stakeholders, compared to the prior government monitoring and enforcement system, which was
plagued by reports of corruption and manipulation.
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Cost-effectiveness Analysis
Methods
The research team modeled the incremental cost-effectiveness of implementation of an
environmental-structural intervention in Santo Domingo and Puerto Plata, comparing the
intervention conducted in each city to receiving no intervention. Model outcomes include program
costs, the number of HIV infections averted, the cost per HIV infection averted, and the cost per
Disability Adjusted Life Year (DALY) saved from the intervention. Results were modeled based
on the impact per 10,000 female sex workers reached by the intervention in each study city.
The researchers examined what the intervention would cost from the perspective of the
implementing nongovernmental organizations. While the government participated in the
intervention by providing STI diagnosis and treatment and by enforcing sanctions in Puerto Plata,
the costs were negligible, since STI services were already provided and the government already
inspected sex establishments. The main enhancement for the government was in enforcing
regulations and monitoring environmental compliance with the intervention, which was done at the
same time as other routine inspections they conducted. Government inspectors accompanied by
NGO workers collected the results of monthly STI screening of sex workers at public clinics and
sanctioned the owners of establishments where female sex workers testing positive for STIs were
employed. Thus, for this analysis we asked the question, “What is the cost-effectiveness of
implementing each intervention model of the environmental-structural intervention in geographic
settings that have a system of monthly STI screening among establishment-based female sex
workers?”

Estimation of DALYs saved. To estimate the number of DALYs saved from the intervention, we
calculated the number of DALYs lost from an HIV infection due to both disability associated with
HIV infection and premature death from AIDS. We estimated life expectancy at the average age of
HIV infection based on a review of available demographic data (United Nations Population
Division 2001). This life expectancy estimate is based on average life expectancy independent of
HIV infection for the base-case analysis. Disability weights for HIV infection and AIDS were
estimated to be 0.123 and 0.505, respectively (Murray and Lopez 1996). Disease progression
parameters were adapted from published literature (Hendricks et al. 1996), which estimates an
eight-year estimate for moving from HIV-1 infection to AIDS and a one-year progression from
AIDS to death, as recommended by UNAIDS for developing countries.
We adjusted the number of DALYs saved by age and discounted the number of DALYs saved to
reflect age preferences by using standard analytic techniques (Murray et al. 1996). Future costs and
benefits were discounted at a rate of 3 percent, with sensitivity analysis for 0 percent and 6 percent.
The total number of DALYs saved from the intervention was calculated by multiplying the annual
number of infections averted by the number of DALYs from disability and early mortality saved
per HIV infection averted.
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Measurement of costs. Intervention costs were calculated by estimating the per client quantity of
goods and services utilized in delivery of the intervention. These were derived from cost
worksheets developed for the project, project records, budgets, and interviews with project staff
and managers. All research costs were removed, and the final cost estimates utilized were adjusted
by examination of actual costs of service provision when the research was terminated and each site
transferred to pure service provision. The per client cost of the intervention reflects the cost to the
implementing NGO.
Government participation incurred negligible costs because there were already STI services in
place and government inspectors already visit brothels. The results of the analysis are presented per
10,000 clients under the assumption of full project implementation in a given setting, and also to
allow for comparison to other cost-effectiveness analyses. All costs were converted to 2001 U.S.
dollars for presentation.

Study model. Estimates of the number of HIV infections averted were derived from the following
widely used probability-based formula (Weinstein et al. 1989):
[Equation 1]: Probability of HIV Infection (P) = 1 - {p[1-r(1-fe)]n + (1-p)}m
Where p is the average HIV prevalence among sexual partners of the target population, r is the risk
of HIV transmission per act of unprotected sex (also known as “infectivity”), f is the fraction of sex
acts when a condom is used, e is the effectiveness of condoms, n is the average number of sex acts
per partner, and m is the average number of sex partners. Model estimates were calculated
separately by city and also by sexual partner types (regular paying, regular non-paying, and new
paying clients). Given that female sex workers targeted in the intervention are at risk from two
types of partners (regular and new), each incurring a different estimated probability of infecting the
woman, we combined the annualized risk from both partner types with the following formula:
[Equation 2]:

Combined Probability of HIV Infection = ((Pr+Pn) _ (Pr*Pn))

Where Pr is the annual probability of HIV infection from regular partners, and Pb is the annual
probability of HIV infection from new paying clients. Pr and Pn are first calculated separately from
equation 1, then combined in equation 2. Thus, the model estimates HIV transmission from three
sources that could be affected by the intervention: (a) HIV-negative female sex workers targeted
for the intervention becoming infected from regular and new partners, (b) HIV-negative regular
partners becoming infected from female sex workers targeted for the intervention, and (c) HIVnegative new partners becoming infected from female sex workers targeted for the intervention.
Sensitivity analysis. Sensitivity analysis was conducted using a Monte Carlo model to examine
how variations in epidemiologic, economic, and behavioral model parameters affect the costeffectiveness of the intervention. The stochastic model was developed from the base-case model
using triangular probability distribution functions with high / average/ low values. For many
epidemiologic and economic values, these were estimated from published reports. Behavioral and
STI data were taken from study data and point estimates and the upper and lower bound of the 95
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percent confidence interval was used for sensitivity analysis. Iterations of the model were
conducted until changes in the sampled variable values and associated model outcomes changed by
less than 1.5 percent in both the mean and standard deviation.
The resulting output is a set of varying values of model inputs (across all parameters
simultaneously), with associated outcomes for each iteration of the model. Sets of parameters were
differentially fixed or allowed to vary in various model simulations for one-, two-, and three-way
sensitivity analyses. The stochastic model was also used for multivariate sensitivity analysis.

Model parameters
Epidemiologic. Base-case values for epidemiologic model parameters and associated ranges for
each parameter used in sensitivity analysis are shown in Table 6. HIV seroprevalence among
female sex workers was estimated from recent surveillance studies conducted in each city. The
researchers assumed that the HIV prevalence for male sexual partners of sex workers was equal in
the case of the partners of HIV-positive female sex workers and 25 percent less in the case of the
partners of uninfected female sex workers. The 95 percent confidence interval used in sensitivity
analysis. HIV-1 infectivity values come from published data and were adjusted for STI coinfection. Male-to-female HIV-1 infectivity was assumed to be 0.002 per sex act between an
infected male and an uninfected female; for female-to-male infectivity, the assumption is 0.001 per
sex act for infected female to uninfected male 0.001 (Rehle et al. 1998). If a genital ulcerative
disease (GUD) is present in either partner, the rate of transmission was assumed to be 0.06; with
non-GUDs (chlamydia, trichomoniasis, and gonorrhea) present, the rate is estimated at 0.02 for
male to female, and 0.01 female to male (Rehle et al. 1998).
Prevalence of non-GUDs was observed in the study, and we used the rates from baseline and
follow up in the model to estimate weighted averages of HIV infectivity. GUD rates were
estimated to be 5 percent for female sex workers. GUD was not assessed among female sex
workers in this study, thus we opted to conservatively set the value as a constant from baseline to
follow up. Pre- and post-intervention values for the adjusted HIV infectivity rate are shown for
males and females by city.
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Table 6 Base-case values for epidemiologic parameters (1-year time frame)

Parameter
HIV prevalence of
female sex workers
HIV prevalence of male
sex partners of HIVinfected female sex
workers
HIV prevalence of male
sex partners of HIVuninfected female sex
workers
Pre-intervention
prevalence of non-GUD
STI
Post-intervention
prevalence of non-GUD
STI
Pre/post estimate of
GUD STI prevalence
Pre-intervention
probability of HIV
infection per sex act for
HIV-uninfected females
Post-intervention
probability of HIV
infection per sex act for
HIV-uninfected females
Pre-intervention
probability of HIV
infection per sex act for
HIV-uninfected males
Post-intervention
probability of HIV
infection per sex act for
HIV-uninfected males

Site
Puerto Plata
Santo Domingo
Puerto Plata

BaseCase
Estimate

Range

5.68%

(3.38-7.99%)

Sentinel
surveillance
(95% CI)

Estimated 25%
less than
prevalence among
female sex
workers

Data Source

Santo Domingo
Puerto Plata
Santo Domingo

4.3%

(2.54-5.99%)

Puerto Plata

28.8%

22.4-35.2%

Santo Domingo

25.5%

19.7-31.3%

Puerto Plata

16.3%

11.1-21.4%

Santo Domingo

15.9%

11.0-20.8%

Puerto Plata

5%

(2%-10%)

Santo Domingo

5%

(2%-10%)

Puerto Plata

0.00559

0.00278-0.00834

Santo Domingo

0.00541

0.00271-0.00812

Puerto Plata

0.00496

0.00249-0.00744

Santo Domingo

0.00482

0.00241-0.00723

Puerto Plata

0.00642

0.00321-0.00963

Santo Domingo

0.00633

0.00317-0.00950

Puerto Plata

0.00579

0.00290-0.00869

Santo Domingo

0.00574

0.00287-0.00861
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Observed
(Range 95% CI)

Estimated from
surveillance

Base rate of 0.001
adjusted for STI
co-infection
(range varies with
STD range
adjustment)
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Behavioral. Sexual behavior parameters were estimated from specific questions asked to study
participants regarding number and type of sexual partners, number and type of sexual acts, and the
number of sexual acts in which a condom was used. All behavioral values were annualized.
Sensitivity analysis was conducted on these sexual behavior parameters using the upper and lower
bounds of the 95 percent confidence intervals. Some parameters for male partners were estimated,
as indicated in Table 7. Note that we opted to use self-reported behaviors from sex workers, rather
than observations gleaned from participant observations. This is a more conservative approach
(biased toward less cost-effective outcomes), provides a larger sample size for analysis, and allows
us to generate estimates by partner types.

29

Table 7 Base-case values for behavioral parameters (1-year time frame)
Base-case
estimate

95% CI

Puerto Plata

13.0%

7.2-18.1%

Observed (95% CI)

Santo Domingo

14.6%

8.8-20.4%

Observed (95% CI)

Post-intervention percent
condom use per sex act

Puerto Plata

28.8%

21.5-36.4%

Observed (95% CI)

Santo Domingo

17.6%

11.7-23.5%

Observed (95% CI)

Pre-intervention average
number of sex acts per
partner

Puerto Plata

50.7

24-80

Estimated

Santo Domingo

41.7

20-64

Estimated

Average number of sex
partners for males (preand post-intervention)

Puerto Plata

3

2-4

Estimated

Santo Domingo

3

2-4

Estimated

Average number of sex
partners for females
(pre- and postintervention)

Puerto Plata

5

2.8-7.2

Observed (95% CI)

Santo Domingo

3

1.7-4.3

Observed (95% CI)

Parameter
For regular male partners
(paying and non-paying)
Pre-intervention percent
condom use per sex act

Site

Data source

For new paying clients
Pre-intervention: percent
condom use per sex act

Puerto Plata

96.5%

93.1-99.9%

Observed (95% CI)

Santo Domingo

75.3%

66.3-84.2%

Observed (95% CI)

Post-intervention:
percent condom use per
sex act

Puerto Plata

98.6%

96.6-99.9%

Observed (95% CI)

Santo Domingo

93.8%

89.6-98.3%

Observed (95% CI)

Pre-intervention average
number of sex acts per
partner

Puerto Plata

2

1-3

Estimated

Santo Domingo

2

1-3

Estimated

Average number of sex
partners for males (preand post-intervention)

Puerto Plata

11.4

4.9-19.5

Estimated: low 12.5%
of female (39), med
25%, and high 50%

Santo Domingo

5.88

2.5-10

Estimated: low 12.5%
of female (20), med
25%, and high 50%

Puerto Plata

39

22-56

Observed (95% CI)

Santo Domingo

20

11-29

Observed (95% CI)

Average number of sex
partners for females
(pre- and postintervention)
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Economic. The cost per client to provide the environmental-structural intervention and the
associated percentage of total costs are shown in Table 8. Note that by design the intervention
model was very similar in each city, and each intervention operated under a similar budget.
However, in Puerto Plata the government health authorities enhanced their regulatory approach
using existing resources as described earlier. Because the economic perspective taken in this
analysis is that of the implementing NGO, the costs do not vary significantly across cities. These
data on the cost of the intervention come from detailed cost worksheets that were completed by
managers at each site and from ongoing consultation with NGO managers. The cost worksheets
were compared to budgets and were reviewed and discussed with project team members to refine
the estimates and to ensure that no research costs were included. The detailed cost estimates were
collapsed into the categories shown, and ranges 25 percent above and below each cost category
were included for sensitivity analysis.
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Table 8 Base-case values for economic parameters per female sex worker per year

Parameter
Administrative
& infrastructure
costs

Training costs

Labor

Workshops
and theater

Commodities
(condoms &
educational
materials)
Total cost per
client

Site

Base-case
estimate

Percent of
total
costs

Range estimates

Puerto
Plata

$14.38

9.0

$10.78-$17.97

Santo
Domingo

$14.38

8.8

$10.78-$17.97

Observed
(Range +/- 25%)

Puerto
Plata

$5.88

3.7

$4.41-$7.35

Observed
(Range +/- 25%)

Santo
Domingo

$5.88

3.6

$4.41-$7.35

Observed
(Range +/- 25%)

Puerto
Plata

$96.23

60.3

$72.18-$120.29

Observed
(Range +/- 25%)

Santo
Domingo

$100.85

61.4

$75.64-$126.06

Observed
(Range +/- 25%)

Puerto
Plata

$18.15

11.6

$13.61-$22.69

Observed
(Range +/- 25%)

Santo
Domingo

$18.15

11.1

$13.61-$22.69

Observed
(Range +/- 25%)

Puerto
Plata

$24.91

15.6

$18.68-$31.13

Observed
(Range +/- 25%)

Santo
Domingo

$24.91

15.2

$18.68-$31.13

Observed
(Range +/- 25%)

Puerto
Plata

$159.55

100.0

$119.66-$199.94

Sum of values
Above

Santo
Domingo

$164.17

100.0

$123.13-$205.21

Sum of values
Above
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Data source
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(Range +/- 25%)
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Results
Base-case outcomes
Base-case cost-effectiveness results are shown in year 2001 U.S. dollars (rounded to the nearest
dollar) and presented in terms of a program that would reach 10,000 clients per city (Table 9). In
Puerto Plata, with enhanced government regulations in place, the intervention is estimated to avert
162 HIV infections among 10,000 clients reached: 142 among female sex workers, two among new
male clients, and 19 among regular sexual partners. In contrast, in Santo Domingo, the intervention
is estimated to avert 64 HIV infections: 54 among female sex workers, two among new clients, and
eight among regular partners.
It is noteworthy that the intervention has its largest impact on HIV transmission to female sex
workers. Among men, it is the regular partners of sex workers, rather than their new clients, who
are most likely to benefit from the intervention. Moreover, the intervention model implemented in
Puerto Plata that included government policy and regulation averted 2.5 times more infections, than
the model implemented in Santo Domingo. As a result, the cost per HIV infection averted in Puerto
Plata, at $9,843, is significantly less than in Santo Domingo, at $25,574. Thus, the cost per DALY
is $414 in Puerto Plata vs. $1,075 in Santo Domingo.

Table 9 Base-case 1-year cost-effectiveness of 100% condom intervention per
10,000 clients
HIV infections
averted

Cost per HIV
infection averted,
Puerto Plata
Cost per DALY
saved,
Santo Domingo

Puerto Plata

Santo Domingo

162

64

• 141 among females
• 2 among new male partners
• 19 among regular male partners

• 54 among females
• 2 among new male partners
• 8 among regular male partners

$9,843

$25,574

$414

$1,075

Sensitivity analysis: one-way analysis
Results of the one-way sensitivity analysis are shown, indicating the impact of variation of
individual model parameters on the cost per DALY saved in each city (Table 10). In both Puerto
Plata and Santo Domingo the cost per DALY saved is most sensitive to the discount rate, HIV
prevalence, the estimated DALYs saved per HIV infection averted, and the contact rate between
female sex workers and regular partners. The discount rate is an adjustment made in the analysis
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that gives reduced weight to future rather than current health benefits for economic investments in
health. For example, if we value long-term benefits equally to short-term benefits (e.g., a discount
rate of 0 percent), the cost per DALY saved in Puerto Plata is reduced from the base-case value of
$414 to $178.
The 3 percent discount rate used in the base-case analysis is a standard frequently used in costeffectiveness analyses. The cost-effectiveness of the 100 percent condom intervention is shown to
be strongly related to the HIV prevalence of the target population and their sexual partners, and the
cost per DALY saved is affected by changes in the number of saved life years associated with each
averted infection. In one-way analysis it was also found that the cost-effectiveness of the
intervention was sensitive to the number of regular partners each female sex worker has, as well as
the frequency of sexual contact with regular partners.
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Table 10 One-way sensitivity analysis
One-way sensitivity analysis

Average cost per DALY
saved ($USD / 2001)

Base-case (see previous tables for base-case values and ranges)
Discount rate

Puerto
Plata
$414

Santo
Domingo
$1,075

0% Discounting

$178

$463

6% Discounting

$854

$2,219

HIV infectivity (infectivity
adjusted for gender and
STI prevalence)

33% Decrease from base-case

$578

$1,532

33% Increase from base-case

$334

$846

Number of regular sex
partners

Upper bound of observed 95% CI

$289

$807

Lower bound of observed 95% CI

$713

$1,560

Number of sex acts with
regular partners

Upper bound of observed 95% CI

$309

$850

Lower bound of observed 95% CI

$727

$1,577

Condom use with regular
partners

Upper bound of observed 95% CI

$498

$1,408

Lower bound of observed 95% CI

$355

$872

Number of new sex
partners

Upper bound of observed 95% CI

$384

$814

Lower bound of observed 95% CI

$427

$1,279

Number of sex acts with
new partners

Upper bound of observed 95% CI

$402

$931

Lower bound of observed 95% CI

$426

$1,273

Condom use with new
partners

Upper bound of observed 95% CI

$434

$1,238

Lower bound of observed 95% CI

$396

$950

HIV prevalence

33% Increase from base-case

$290

$737

33% Decrease from base-case

$708

$1,886

33% Increase from base-case

$550

$1,430

33% Decrease from base-case

$277

$720

33% Increase from base-case

$311

$809

33% Decrease from base-case

$618

$1,605

Cost per client

DALYs saved per HIV
infection averted

Sensitivity analysis: multi-way analysis
Worst and best case scenarios are presented, where all model parameters are set for the least and
most cost-effective outcome, respectively (Table 11; Figures 2 and 3). The best and worst case
scenarios also convey the level of uncertainty incumbent in the model.
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In the worst case scenario, the cost per DALY saved goes from the base-case of $414 in Puerto
Plata and $1,025 in Santo Domingo, to $1,194 and $6,202, respectively. In the best case scenario,
the cost per DALY saved is reduced to $139 in Puerto Plata and $264 in Santo Domingo. We
examined the sensitivity of combinations of several of the important model parameters from the
one-way analysis and found that what accounts for most of the estimate variance is the combination
of the discount rate and the HIV infectivity, both parameters that are based on estimates from the
literature, as is the case with most such models. In three-way analyses we see, again, that the
economic and epidemiologic parameters in combination affect the model outcome much more than
the behavioral data, which was collected directly from the study and which has much less
uncertainty given our ability to generate 95 percent confidence intervals used for sensitivity
analysis. Finally, we conducted a multivariate sensitivity analysis by regressing the results of the
iterations of the stochastic model. This is an especially valuable analysis because model parameters
frequently covary, and the multivariate analysis shows the independent effect of model parameters
on the outcome.
The results in Puerto Plata and Santo Domingo are similar, with the most sensitive model
parameters being the discount rate and HIV prevalence. In Santo Domingo, the rate of STI
infection was also shown to have a strong independent effect on the cost per DALY saved.
Additionally, in both cities there are strong effects on the cost-effectiveness of the intervention
based on the pre-intervention sexual contact rates with regular sexual partners, especially when the
partner is HIV-positive. Interestingly, variation in the cost of the intervention has only a moderate
impact on the cost-effectiveness of the intervention, compared to epidemiologic and behavioral
model parameters.
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Table 11 Multi-way sensitivity analysis
Average cost per DALY
saved ($USD / 2001)
Puerto
Plata

Santo
Domingo

$414

$1,075

$1,194

$6,202

$139

$264

Worst case (low
discount/low infectivity)

$1,133

$3,423

Best case (high
discount/low infectivity)

$251

$533

(1) Number of regular
partners by (2) postintervention condom use
with regular partners

Worst case (low regular
partner/low condom use)

$719

$1,552

Best case (high regular
partner/high condom)

$283

$819

(1) HIV prevalence by (2)
number of new partners

Worst case (low
prevalence/low # partners)

$694

$1,838

Best case (high
prevalence/low # partners)

$287

$740

$1,498

$3,998

$133

$345

$1,037

$1,922

$234

$633

Base-case
Worst-case scenario (all parameter values set for worst
case)
Best-case scenario (all parameter values set for best case)
Two-way sensitivity analysis
(1) Discount rate by (2) HIV
infectivity

Three-way analyses
Economic & epidemiologic:
(1) intervention cost by (2)
DALY per HIV infection
averted by (3) HIV
infectivity

Worst case (high cost/low
DALY/low infectivity)

Behavioral: (1) condom
percentage by (2) number
of regular partners by (3)
number of sexual acts

Worst case (low
condom/low # regular
partners/low sex acts)

Best case (low cost/high
DALY/high infectivity)

Best case (high
condom/high # regular
partners/high low sex acts)
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Table 11 continued: Multivariate Sensitivity Analysis – Regression Model – Association
between model parameters and average cost per DALY averted. (Standardized Beta
coefficients greater than 0.10 shown)
Santo Domingo. R2 = 0.83. (1) Discount rate [0.56], (2) HIV prevalence [-0.34], (3) Baseline non-GUD
[-0.33], (4) Post-intervention non-GUD [0.29], (5) Pre-intervention number of sex acts with regular partners
of HIV+ women [-0.21], (6) Pre-intervention condom use with regular partners of HIV+ women [0.20], (7)
Post-intervention condom use with regular partners of HIV+ women [-0.18], (8) Pre-intervention number of
sex partners with regular partners of HIV- women [-0.17], (9) Labor costs [0.11], (10) Pre-intervention
number of sex acts with new clients of HIV+ women [-0.11], (11) Pre-intervention condom use with new
clients of HIV+ women [0.10].
2
Puerto Plata. R = 0.89. (1) Discount rate [0.64], (2) HIV Prev [-0.38], (3) Pre-intervention number of sex
acts with regular partners of HIV+ women [-0.35], (4) Pre-intervention number of sex partners with regular
partners of HIV+ women [-0.30], (5) Baseline non-GUD [-0.24], (6) Post-intervention non-GUD [0.19], (7)
Pre-intervention condom use with regular partners of HIV+ women [0.15], (8) Post-intervention condom
use with regular partners of HIV+ women [-0.15], (9) Labor costs [0.12].

Figure 2 Regression sensitivity analysis: Puerto Plata
0.644

Discount rate
-0.379

HIV prevalence
Pre-intv # sex acts among HIV+ reg partners

-0.349

Pre-intv # sex partners among HIV- reg
partners

-0.299
-0.237

Pre-intv non-GUD among sex workers
Post-intv non-GUD among sex workers

0.187
0.154

Pre-intv condom use w/HIV+ regular partners
-0.151

Pre-intv condom use w/HIV+ regular partners
Labor costs

0.116
-1 -0.8 -0.6 -0.4 -0.2 0

0.2 0.4 0.6 0.8

Std b Coefficients
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Figure 3 Regression sensitivity analysis: Santo Domingo
0.56

Discount rate
HIV prevalence

-0.34

Pre-intervention non-GUD females

-0.331
0.286

Post-intervention non-GUD females
Pre-intv # sex acts w/HIV+ regular partners

-0.213
0.203

Pre-intv condom use w/HIV+ regular partners
Post-intv condom use w/reg HIV+ partners

-0.184

Pre-intv # HIV- reg sex ptns among sex workers

-0.172
0.113

Labor costs
Pre-intv # sex acts for among HIV+ sex workers

-0.111
0.1

Pre-intv condom use among HIV+ new clients
-1 -0.8 -0.6 -0.4 -0.2 0

0.2 0.4 0.6 0.8

Std b Coefficients
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Discussion

Interest in environmental-structural interventions as effective strategies to prevent HIV/STI has
increased steadily over recent years. However, despite increased interest and discourse, there have
been limited data available documenting the relationships between environmental-structural
interventions and specific reductions in HIV-related risk. Additionally, the transferability of
“successful” environmental-structural interventions has not been well evaluated and/or documented
in the literature (Parker et al. 2000). The current research helps to fill such knowledge gaps by
demonstrating the feasibility and effectiveness of a culturally appropriate adaptation of the Thai
100 percent condom program, widely recognized as an effective environmental-structural HIV
prevention intervention, in the female sex industry of the Dominican Republic.
With both intervention models implemented, we found statistically significant changes were
documented pre- to post-intervention for all three of the study’s outcomes: consistent condom use,
ability to verbally reject unsafe sex, and STI prevalence rates in both cities. However, the type and
level of these changes varied by intervention approach. For example, statistically significant
increases were documented with new clients in Santo Domingo, while significant increases were
found with regular paying and non-paying partners in the last month in Puerto Plata only. Such
changes in condom use with regular partners in the last month are particularly important given the
significantly lower levels of pre-intervention condom use documented by the study in these
situations, compared to condom use with new clients. Additionally these increases take on
additional importance, given that the majority of sexual interactions among participating sex
workers appear to be taking place with repeat or regular paying partners, based on the number of
client dates reported in the last week and the median number of total sex partners reported per
month.
For both intervention models, significant reductions in STI were documented over the course of the
intervention, while reductions documented were slightly stronger in Puerto Plata. Additionally,
only in Puerto Plata were significant pre- to post-intervention increases found in participating sex
workers´ observed verbal ability to reject unsafe commercial sex. The triangulation of findings
indicate that while in both cities the models implemented may have had a positive impact on
reducing HIV-related vulnerability among participating sex workers, the impact of the intervention
appears to have been more broad-based in Puerto Plata, where both solidarity and policy
intervention approaches were combined.
The pathway by which these additional gains were achieved in Puerto Plata appears to be linked to
the ability of the combined solidarity-plus-government-policy model to achieve higher levels of
compliance with intervention elements. For example, in bivariate analysis, exposure and
compliance with the intervention have independent, significant associations with consistent
condom use with all partners in the last month, as does the variable city. When fitting the final
multivariate model, however, we find that the significant effect of city fades only when the
observed level compliance with the intervention is added to the model. These findings suggest that
in places where higher levels of compliance can be achieved, comparable increases in condom use
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may be possible, regardless of geographic location. However, the study also found that it was in
Puerto Plata only where such levels of intense adoption or compliance with key intervention
elements were documented.
The cost-effectiveness analysis provides valuable insights into the feasibility and relative advantage
of adoption of these competing intervention models. A clear result of this analysis was that it is
significantly more cost-effective to adopt the combined intervention model that includes the
governmental regulation and oversight. Our cost analysis revealed that the cost to implement the
two intervention models is comparable, yet with enhanced regulation by preexisting government
health authorities, the intervention is more than two and a half times more cost-effective. We also
found that at $414 per disability adjusted life year saved, the intervention as conducted in Puerto
Plata is a reasonably cost-effective investment in reducing the burden of HIV/AIDS disease in the
Dominican Republic.
These results were robust over a wide range of assumptions. While data on the cost of treatment are
scarce, it is also reasonable to assume that the intervention is also cost saving in this area. For
example, the threshold for the lifetime treatment cost for HIV/AIDS would only have to be $9,843
before the savings resulting from the intervention would produce a cost savings in medical costs
alone. Sensitivity analysis revealed that several factors enhance the cost-effectiveness significantly,
including implementing the intervention in geographic settings with higher rates of HIV prevalence
among the target population, especially where condom use is low among regular partners of female
sex workers. Both models of the intervention are also arguably cost-effective compared to others
found in the literature in similar settings.
Based on our findings, program planners and policy makers involved in the study in the Dominican
Republic agree that the integrated solidarity and policy model in conjunction with ongoing peer
education and community mobilization activities is an appropriate, cost-effective, and ethical
intervention package. This study’s findings, however, do not necessarily answer that question for
other countries. Each country and community must examine how a community-based solidarity
approach and/or a government-sponsored, policy-based approach will be received and function in
their own practical and political realities.
Yet the study findings offer evidence that environmental-structural interventions that seek to enable
and promote individual as well as collective efficacy to prevent HIV are important, effective, and
ethical options to consider. Furthermore, the experience of the Dominican Republic in adapting the
Thai 100 percent condom model demonstrates that government policy initiatives to prevent HIV in
the realm of female sex work do not have to be top-down, lack community participation, or
infringe upon the human rights of sex workers (Loff et al. 2003), concerns voiced by members of
both the activist and research communities. Instead, government policy can help to support
community members and the efforts of grassroots NGOs when all of these actors participate in its
construction, implementation and evaluation.
The current dialogue is now focused on how to scale up this successful pilot experience in a way
that continues to respect all members of the sex work community and to be effective in curbing the
HIV epidemic. An added component of any program scale up will surely include a more intense set
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of intervention activities involving the male clients of female sex workers. Participating sex
workers from the current study who tested positive for STIs at both pre- and post-test were asked,
in a brief open-ended questionnaire as part of post-test counseling, how the intervention could help
support them to avoid reinfection. Almost unanimously the women stated that future intervention
efforts must increase the reach and scope of work with male clients. Additionally, most women
articulated the importance of special efforts to involve both regular paying and non-paying partners
of female sex workers, by whom many of the women felt they had been infected. Currently,
formative ethnographic research is under way in the Dominican Republic to understand how to
engage male clients and mobilize their potential to prevent HIV.
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Limitations of the Research

One limitation of the study is that the pre-test/post-test research design limits our ability to
establish causal associations. Specifically, with regard to changes in HIV-risk pre- to postintervention, the current research cannot fully establish whether the changes that occurred and/or
the associations found between higher levels of exposure to and compliance with the intervention
and consistent condom use are the result of the intervention. However, in an effort to address
limitations of the study design, triangulation of data collection for study outcomes and serial crosssectional data establishing temporal trends were utilized.
The internal consistency across all three study outcomes (e.g., reported consistent condom use,
observed ability to reject unsafe sex, and results of STI testing) corroborate that significant
improvements, particularly in the case of Puerto Plata, were achieved from pre- to postintervention. Additionally, serial cross-sectional data on exposure and compliance helps to
illuminate the mechanism by which the intervention models may have had an effect on reducing
the vulnerability of sex workers to HIV infection. In addition to implementation of the solidarity
and solidarity plus policy arms, the study design may have been strengthened by including an
intervention arm consisting of only government policy and regulation. However, none of the
institutions involved in the study believed government policy and regulation alone to be an ethical
intervention strategy, given the conceptual and programmatic importance and success of almost 15
years of community empowerment and mobilization efforts among female sex workers in the
Dominican context.
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Conclusions

Both of the adapted 100 percent condom models implemented as part of this study in the
Dominican Republic had a positive impact on specific HIV-related outcomes. However, findings
suggest that an integrated model involving both a community-based solidarity approach and a
government-sponsored policy and regulation approach focused on HIV prevention and
condom use led to further increases in HIV-related protective behavior as well as reductions in STI
among female sex workers. It was also significantly more cost-effective. However, in order to
achieve sustainable programmatic success, environmental-structural interventions must engage
community members in the conceptualization, implementation and evaluation of policy-based
initiatives to ensure both their effectiveness as well as their acceptability and appropriateness in
reducing HIV-related risk in the context of female sex work.
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